fteC'd PCT/PTO 24 NOV 




SEQUENCE LISTING 



Herr, John 
Mandal, Abinda 
Wolkowicz, Michael 
Klotz, Kenneth 



<120> METHODS AND COMPOSITIONS FOR MODULATING FERTILITY 

<130> 9426-015-999 

<140> 09/890,709 

<141> 2002-01-28 

<150> 60/118,030 

<151> 1999-02-01 

<150> 60/118,995 

<151> 2000-02-08 

<160> 10 y> 

<170> Patentin version 3.0 



<210> 1 

<211> 2942 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gactttaaaa 

cttatattac 

tcaagagctt 

tggttacaaa 

gcccaggact 

agagacctgg 

tttggtgggg 

aacaccacca 

ccttgccagg 

tatgctaacc 

atcgatggct 

cccaccaaaa 

tccaggaatg 

caaagtcccc 

agacagggtc 

gaatctcgta 

aggtttcgag 

acctatgcta 

caagtgaaag 

aaagaggtgg 

accctcatga 

agccaaaagg 

gccaagaaag 

atctccatga 

gaaactaaat 

aaaactctgg 

aacgaatgta 

aagcctgcat 

ccatatcctc 

ctgatcgtgt 

gcacggagct 



gtatattctg 
atggcaggag 
tcctcatatc 
gccaaaatgg 
ggaaaatgga 
agaagagtac 
aaacgtccaa 
ccaagggcac 
gccccagggc 
gcctcacgaa 
ctgaaaacaa 
gcctcagtaa 
ctgccccaga 
caaatttgaa 
cagatgacaa 
acggagatta 
ggcaggaaag 
acagtgtggt 
acacaaccat 
tctcggatct 
ctgacacaca 
ccacagatat 
tccctgagca 
aaggaatggg 
tgagagaaaa 
gtgagcacat 
aatctctagg 
cagacatttc 
cagagaaacc 
ctgccctgct 
tcgttgaagc 



gagtcttccg 
ggggataaac 
tcagaaccta 
agtatgcaaa 
cacctccacg 
agcagagttc 
ctcaggagac 
tccagaaaga 
ccaacttggc 
tctagtcata 
atgtgtctat 
gatagcatca 
caaggctcct 
atacaagtcc 
gcctccttct 
tgccagagag 
gcctgatgac 
atctgatatg 
tgccaccatc 
catcgactcc 
gtttgtctcg 
catggatgcc 
tgtcaggaaa 
tgatcctaaa 
aatgtattct 
tatcaaagag 
tttccagcat 
ctttgagtac 
tgagaatttt 
tctgattcaa 
tgctggcacc 



tggttcacta 
tgagggatag 
tcctctgtaa 
gttgatgtct 
gatcctgtca 
caagatgttc 
ccacacaaag 
ttgcattttg 
aacgggagtt 
gccatggccc 
cagtcattgt 
gagcttgtga 
ggctctggag 
actttgaaga 
aagaagtctt 
ggtggaaggt 
tttacggctt 
atggtctcca 
ctactgaaga 
ttcttgagga 
gctgtgaaaa 
atgctaagga 
gcccaagaca 
aaccgaaatg 
gaacccaaat 
gggcttaccc 
gcagcattcg 
cctgaagata 
atgtatgatt 
tatcacctgg 
accaactttc 



ttdcagtact 
tgaagacaac 
gaatgtcaga 
attctcctgg 
gagtgctcag 
ggttcaaacc 
gtttctctgt 
agatgactca 
cagtagatga 
gcaaagagat 
acatggggaa 
atgagaccgt 
acagagtctc 
tcaaggagag 
tcttctataa 
tctttcctcg 
ctgttggtga 
tcatgaagac 
aggttctgct 
atctccacag 
gaactgtctt 
agctgtacaa 
aggctgtgag 
tgaactttgc 
cagaggagga 
tgtggcataa 
aagctcccaa 
ctggcaacct 
cagactcctg 
cccagggagg 
ctgccaatga 



acagagattc 
aataaattaa 
aaaggttgac 
agacaaccaa 
ctggctccgc 
cggagaatca 
agactattac 
caaagagatt 
agtttccttc 
caatgagaag 
tgaacccaca 
ctctgcatgt 
gggatcatca 
caccaaagaa 
ggaagtgttt 
ggagagaaag 
agggatcatg 
actgaagatc 
caagcatgca 
cgtcacaggg 
ctctcatgga 
tgtaatgttt 
ttattccctc 
.catgaaatct 
gacttgtgcg 
aagtcagcag 
cacacagcgt 
cagccttcct 
ggccaaggac 
aagaagggat 
acctcctgta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 



-1- 



gctcccgatg 
aagaaggacc 
ttcaagcgtg 
aagttgtgtg 
cctggtgccc 
gggcagatgg 
tcctgtgatg 
acttcggcct 
gaagctgtcc 
cagccccctg 
acagttcaga 
gtccctattt 
tcagctgctg 
tatgagaagg 
gactggctga 
gggccggccc 
cagagcccta 
actggatttt 
tg 



aatcttgcct 
taaggagtgt 
accagagccc 
aaagaccgtt 
tttctgggct 
tagaacatct 
cttcgttggc 
tcccagatag 
tgcagaatgc 
aagggtgtgc 
acaagcaact 
tgtattttgc 
ctgtggacaa 
agcgccagct 
tggtgaacct 
ttatccccgc 
acattatctt 
gcagattttc 



taagtctgct 
tttctttaat 
tgaacccaag 
ggcgtcttct 
gaccaagatg 
gatgaactca 
agagctggga 
tttatatgag 
ctatcaagct 
agcacccacg 
ccaagccgtc 
tggtgatgat 
aggatgcagt 
gaatgaggcg 
gtaatcggca 
ccttctttct 
cacaccactc 
ctgtccgtgc 



cccattgtag 
tccatccgga 
gtgccggaac 
ccccccaggc 
gctgtcagcc 
gtgatgaagc 
gatgacaagc 
tgcttaccag 
atccataacg 
gtgattgtca 
cttcaatggg 
gaagggatcc 
gtgggcgagg 
gtggggaatg 
accccactgc 
cacttccaca 
tcatcaaaga 
aagcaaggac 



gtgaccaaga 
acttacttag 
agccagttaa 
tatatgagga 
agatagatgg 
tgtgtgtcat 
tgggagatgc 
ccaagggcac 
aaatgagagg 
gcaatcacaa 
tagctgcctc 
aggagaagct 
ttctgcagtc 
tcacaccgct 
tttcccctct 
tctccccctc 
catgtcatct 
gtaaaattaa 



acaagcagaa 
tgagaccatt 
ggaagatagg 
tgatgagacc 
ccacatgagt 
cattgctaag 
cagtaggcta 
agggtcagca 
cacatcagga 
cctaacggac 
tgagctcaat 
acttcagctc 
99tgctgcgc 
gcagctgctg 
tctggcagtg 
tatatcctca 
tgtgctagcc 
aaaattacaa 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
2942 



<210> 2 

<211> 839 

<212> PRT 

<213> mouse 



<400> 2 



Met 


Ser 


Asp 


Asp 


± xe 


Asp 


Trp 


Leu 


rll S 


Ser 


Arg 


Arg 


\j±y 


V ax 


Cys 


Lys 


1 








5 










10 










15 




Val 


Asp 


Leu 


Tyr 


Ser 


Pro 


Lys 


Gly 


Gin 


Gin 


Asp 


Gin 


Asp 


Arg 


Lys 


Val 








20 










25 










30 






He 


Cys 


Phe 


Val 


Asp 


Val 


Ser 


Thr 


Leu 


Asn 


Val 


Glu 


Asp 


Phe 


Asn 


Ser 






35 










40 










45 








Lys 


Gly 


Ala 


Ala 


Gly 


Pro 


Arg 


Ser 


Glu 


Gly 


Glu 


Leu 


Asn 


Leu 


Glu 


Asn 




50 










55 










60 










Leu 


Glu 


Glu 


Lys 


Glu 


He 


He 


Val 


He 


Lys 


Asp 


Thr 


Glu 


Lys 


Gin 


Asp 


65 










70 










75 










80 


Gin 


Ser 


Lys 


Thr 


Glu 


Gly 


Ser 


Val 


Cys 


Leu 


Phe 


Lys 


Gin 


Ala 


Pro 


Ser 










85 










90 










95 




Asp 


Pro 


He 


Ser 


Val 


Leu 


Asn 


Trp 


Leu 


Leu 


Asn 


Asp 


Leu 


Gin 


Lys 


Tyr 








100 










105 










110 






Ala 


Ser 


Gly 


Phe 


Gin 


Gin 


Ala 


Leu 


Ser 


Pro 


Ser 


Ala 


Ser 


Ser 


Cys 


Lys 






115 










120 










125 








His 


Lys 


Val 


Gly 


Asp 


Leu 


Glu 


Gly 


Asp 


Tyr 


His 


Lys 


He 


Pro 


Ser 


Glu 




130 










135 










140 










Glu 


Cys 


Tyr 


Ser 


Val 


Tyr 


Ala 


Asp 


Gin 


Val 


Asn 


Leu 


Asp 


Tyr 


Leu 


Asn 


145 










150 










155 










160 


Lys 


Gly 


Pro 


Gin 


Asn 


Leu 


Arg 


Leu 


Glu 


Met 


Ala 


Ala 


Ser 


Lys 


Asn 


Thr 










165 










170 










175 




Asn 


Asn 


Asn 


Gin 


Ser 


Pro 


Ser 


Asn 


Pro 


Ala 


Thr 


Lys 


Ser 


Pro 


Ser 


Asn 








180 










185 










190 






Gin 


Arg 


Ser 


Val 


Ala 


Thr 


Pro 


Asp 


Gly 


Glu 


Cys 


Ser 


Met 


Asp 


Asp 


Leu 






195 










200 










205 








Ser 


Tyr 


Tyr 


Val 


Asn 


Arg 


Leu 


Ser 


Ser 


Leu 


Val 


He 


Gin 


Met 


Ala 


Arg 




210 










215 










220 










Lys 


Glu 


He 


Lys 


Asp 


Lys 


Leu 


Glu 


Gly 


Gly 


Asn 


Lys 


Cys 


Leu 


His 


His 


225 










230 










235 










240 


Ser 


Met 


Tyr 


Thr 


Ser 


Gly 


Glu 


Lys 


Gly 


Lys 


Thr 


Ser 


Pro 


Arg 


Ser 


Ala 










245 










250 










255 




Val 


Ser 


Lys 


He 


Ala 


Ser 


Glu 


Met 


Ala 


His 


Glu 


Ala 


Val 


Glu 


Leu 


Thr 



260 



265 



270 



-2- 



Sbt 


Ser 


L3 J.U 


ne u 


Arg 


yj±y 


Asn 


\jj.y 


VJ -L U 


m n 

yjj. Li 


yjxy 


Arg 


A en 


nl V 
vjx y 


>4xy 


Lys 






O "7 

^ / b 










9 ft n 










2 85 








Thr 


Pne 


Leu 


Tyr 


Ser 


GIU 


Leu 


Ser 


Asn 


Lys 


Asn 


Lys 


Cys 


nl -ir 

Ljxy 


f3l n 
VjX U 


Lys 




Q n 

^ y u 










•> Q c: 
^73 










•J \j \j 










Gin 


Gin 


nee 


Cys 


Pro 


Lys 


Asp 


Ser 


Lys 


V7X U. 


xrilc 


aT a 

M. X ct 


Asp 


Ser 


T 1 
X X c 


Q T* 
OCX 


"a n c 
o U D 




















3X3 










3 2 0 


Lys 


Gly 


Leu 


riec 


vai 


Tyr 


Axa 


Asn 




V a± 


Axa 


Ser 


Asp 






Va 1 
V d X 










7 9 

J ^ 3 










O 3 Lf 










3 35 




SeiT 


vai 


Meu 


Lys 


1 nr 


Leu 


Lys 


V d J. 


n J. o 




Gys 


vjx y 


Lys 


IT X L^ 


T 1 
X X c 


tr X (J 








A n 

J ft u 










^ *x 3 










3 50 








Cys 


V a J. 


va J. 


Leu 


Lys 


Arg 


V ct J. 


Leu 


Leu 


Lys 


n X o 


Thr 


Lys 


Glu 


He 
















J O VJ 










3 O 3 








vai 


Ser 


Asp 


Leu 


lie 


Asp 


Ser 


Cys 




Lys 


Asn 


Leu 


nx 0 


Asn 


Tl 
X X c 


± IIX 




"2 T n 
J / U 










3/3 










ft n 

3 O L/ 










Gly 


vai 


Leu 


Met 


inr 


Asp 


oer 


Asp 


fne 


vax 


Ser 


aia 
Axa 


\72a 1 

vax 


Lys 


Arg 


Asn 


O D C 










1 Q n 
J y u 










3 173 










4 0 0 
*± \j yj 


Leu 


Pne 


Asn 


n.1 S 


Gly 


Lys 


o j.n 


Asn 


AX a 


A±a 


Asp 


T 1 <a 

X xe 


Met- 
ric u 


ni n 

L:rX LL 


aia 

rtX d 


1*1 C L- 










4 n 

rt \J 3 










410 










4 15 




Leu 


Lys 


Arg 


Leu 


\7^ 1 

vai 


Ser 


Ala 

Aia 


Leu 


Leu 


Gly 


Glu 


Lys 


Lys 


(jXU 


1 nr 


Lys 








/ion 
4 2 U 










A O R 
4^3 










4 "5 A 
ft 3 U 






Set* 


Gin 


ber 


Leu 


Ala 


Tyr 


AX a 


1 nr 


Leu 


Lys 


Ala 


r^l -xr 

vjxy 


1 nr 


Wig 
XlX S 


Asp 


Pro 






ZL 1 c: 
ffc J D 










4 zL n 

*± rt L/ 










44 5 








Lys 


Cys 


Lys 


Asn 


uxn 


Ser 


Leu 


V7-L LI 




Ser 


Ala 




Lys 


A1 a 

i-\X cL 


nl 11 

LjX Ll 






*t b u 










4 c: 
13 3 










4. fin 










Lys 


Gly 


Lys 


Asp 


Lys 


Gly 


Lys 


nn V-k -K- 

1 nr 


Lys 


Gly Asp 


Pro 


Cys 


Cys 


Lys 


Ser 


4 b b 










A T n 
4 / u 










475 










4 ft o 

'x O \J 


Leu 


Thr 


Ser 


Ala 


Glu 


Arg 


V ax 


Ser 


VjXU 


His 


He 


Leu 


Lys 


fii 11 


Ser 


Leu 










A R R 

*t o 3 










490 










4 95 




Thr 


Met 


Trp 


Asn 


Asn 


r» 1 1-1 

Gin 


Lys 


vjxn 


\j±y 


Thr 


Gin 


oxy 


Arg 


\7a 1 

vax 


Pro 


Asn 








c n n 
b U U 










c; n E^ 

3 U 3 










3 X L/ 






Lys 


Vai 


Cys 


Pro 


Ser 


Lys 


Asp 


VjXU 


Lys 


Arg 


Glu 


Lys 


T 1 fa 
X X C 


Ser 


Pro 


Ser 
















52 0 










5 2 5 








iiiir 


Asp 


Ser 


Leu 


AX a 


Lys 


Asp 


Leu 




Vai 


Ser 


aia 


Leu 


Mot* 


Leu 


Tl 
X X c 




1 n 
3 J u 










3 3 3 










3 L/ 












Tyr 


rll S 


Leu 


inr 


o±n 


Vjxn 


AX a 


Lys 


Gly 


Lys 


Asp 


Pro 


Cys 


ni 11 

V7X Ll. 


m 1 1 


C A C 










c: n 
b b u 










555 










5 fin 

3 O W 


CjJLU 


Cys 


Pro 


Giy 


Ser 


Ser 


M A 1- 

lYie u 


Ljxy 


Tyr 


Met 


Ser 


ni n 
oxn 


Ser 


ai a 

i^X d. 


ni n 

V7XI1 


Tyr 










R C C 

bob 










570 










7 

3/3 




oXU 


Lys 


Ser 


Gly 


Gly 


Giy 


Gxn 


Ser 


Ser 


Lys 


Ser 


Leu 


Ser 




Lys 


riX o 








c; Q n 
3 o u 










n 

3 O 3 










5 90 






Pne 


Glu 


Ser 


Arg 


Gly 


Ala 


Pro 


Gxy 


Pro 


Ser 


Thr 


Cys 


a 1 =a 

AX a 


Lys 


vjXU 


Asn 






c o c 
b y b 










c n n 
o u u 










6 n 

O U 3 








G±n 


Leu 


Glu 


Ser 


Gin 


Lys 


Met 


Asp 


lYiec 


Ser 


Asn 


nec 


17=> 1 

vax 


Leu 


Ser 


Leu 




O ± u 










O -L 3 










O ^ V/ 










lie 


Gin 


Lys 


Leu 


Leu 


Ser 


GXU 


Ser 


Pro 


Phe 


Ser 


Cys 


Asp 


r« 1 11 

LjXU 


Leu 


Ser 


o ^ b 










O J u 










635 










fi4 n 

D *± U 


Glu 


Ser 


Glu 


Asn 


Lys 


Arg 


Cys 


Cys 


Asp 


Ser 


Arg 


Ser 


Lys 


r*l 1^ 

Gxn 


A 1 -a 

AX a 


Ala 

AX a 










645 










650 










c c c 
D b b 




Pro 


Vai 


TV T 

Ala 


Lys 


Arg 


Pro 


Glu 


Asp 


Gxn 


Ser 


Gin 


Asp 


Ser 


Thr 


GXU 


Met 








£ £Z f\ 
DO U 










C ^ 

D O 3 










fi n 
O / u 






Asp 


Phe 


lie 


Ser 


Gly 


Met 


Lys 


GXn 


Met 


Asn 


Arg 


GXn 


Phe 


I xe 


Asp 


Gxn 






O / 3 










A p n 
o o u 










fi n 

O O 3 








Leu 


Vai 


Glu 


Ser 


Vai 


Met 


Lys 


Leu 


Cys 


Leu 


He 


Met 


Ala 


Lys 


Tyr 


Ser 




690 










695 










700 










Asn 


Asn 


Gly 


Ala 


Ala 


Leu 


Ala 


Glu 


Leu 


Glu 


Glu 


Gin 


Ala 


Ala 


Leu 


Ala 


705 










710 










715 










720 


Ser 


Asn 


Gly 


Pro 


Arg 


Cys 


Gly 


Arg 


Glu 


Ala 


Vai 


Met 


Ser 


Gin 


Ser 


Tyr 










725 










730 










735 




Pro 


Glu 


Thr 


Pro 


Gly 


Pro 


Glu 


Vai 


He 


Vai 


Asn 


Asn 


Gin 


Cys 


Ser 


Thr 



740 745 750 



Ser 


Asn 


Leu 




Lys 




Leu 




r^X. CI 


Val 


Leu 


Gin 


Tm 


He 


Ala 


Ala 






7 ^ 










760 










765 








Ser 


Gin 


f ne 


Asn 


va J. 


Pro 


me t 


Leu 


Tyr 


XrXXC 


i'XC u 


o X. y 


Asp 


Asp 




VJX y 




"7 n 










7 7 ^ 










7 80 










G±n 


Leu 


o±U 


Lys 


Leu 


Pro 


J. U 


V d X 


Ser 


AT a 


Lys 


Ala 


Ala 


Glu 


Lys 


Gly 


7 Q 










7 90 










795 










800 


Tyr 


Ser 


Val 




Asp 


Leu 


Leu 


Gin 


Glu 


Val 


Met 


Lys 


Phe 


Ala 


Lys 


Glu 










8 0 5 










810 










815 




Thr 


Gin 


Leu 


Asp 


Glu 


Ala 


Val 


Gly 


Asn 


Met 


Ala 


Ara 


Lys 


Gin 


Leu 


Leu 








820 










825 










830 






Asp 


Trp 


Leu 


Leu 


Ala 


Asn 


Leu 
























835 




























<210> 3 




























<211> 853 




























<212> PRT 




























<213> Homo 


sapiens 
























<400> 3 




























Met 


Ser 


Glu 


Lys 


Val 


Asp 


irp 


j_ieu 


Gin 


Ser 


Gin 


Asn 


Gly 


Val 


Cys 


Lys 


1 








5 










X. u 










1 5 




Val 


Asp 


Val 


Tyr 


Ser 


Pro 


Gly 


Asp 


Asn 


Gin 


Ala 


Gin 


Asp 


Ttd 


Lys 


Met 








20 


























Asp 


Thr 


Ser 


Thr 


Asp 




V ctx 




Val 


Leu 


Ser 


X j.p 


Leu 


At" CI 
rtxy 


A T"a 


Asp 






3 5 










A n 
4t u 










3 








Leu 


Glu 


Lys 


Ser 


Thr 


r\±. ct 


w J. u 


It IXC 


Gin 


Asp 


Val 




Phe 


Lys 


Pro 


Gly 




50 




















o u 










Glu 


Ser 


Phe 


Gly 


Gly 


V7-L LI. 


X liX. 


OCX 


r^sn 


OCX. 


vj J- y 


A 


Pro 


Hi s 


Lys 


Gly 


65 










/ U 










7 










0 u 


Phe 


Ser 


Val 


Asp 


Tyr 


Tyr 


Asn 


1 IIX 


X XIX 


X IIX. 


Lys 


vjx y 


X XXX 


xrx 


Glu 


Arg 










85 




















7 3 




Leu 


His 


Phe 


Glu 


Met 


Thr 


His 


Lys 


Glu 


He 


Pro 


v^y & 


Gin 


Glv 

vjxy 


Pro 


Ara 

rtxy 








100 










1 n 

J. U D 










Tin 






Ala 


Gin 


Leu 


Gly 


Asn 


r!i \/ 
vj-l y 




Q ^ T* 
OCX 


V Ct X. 


A c*T\ 




Val 


OCX 


Phe 


X y i 


Ala 






115 










ion 










1 7 

J. ^ 3 








Asn 


Arg 


Leu 


Thr 


Asn 


Leu 


V d J. 


X. X. c 


r\jL cl 


I'lC u. 


Ala 


A T"0 


Lys 


Glu 


He 


Asn 




130 




















J.*± L/ 










Glu 


Lys 


He 


Asp 


Gly 


Ser 


Glu 


As n 


Lys 


Cy s 


Val 


Tvr 
xy X 


Gin 


Ser 


Leu 


Tvr 

xy X 


145 










J. 3 u 










X D 3 










X 0 Lr 


Met 


Gly 


Asn 


Glu 


Pro 


X LxX. 




X IIX 


T .\/ci 
xjy o 


OCX. 


Leu 


Ser 


Lys 


I le 


Ala 


Ser 










165 










T 7 n 
X / u 










X / 3 




Glu 


Leu 


Val 


Asn 


Glu 


Thr 


Val 


Ser 


Ala 


Cys 


Ser 


rtx y 


Asn 


Ala 


Ala 


Pro 








180 










X o o 










X J7 L/ 






Asp 


Lys 


Ala 


Pro 


Gly 




vji y 




/\xy 


Val 


Ser 


Gly 


Ser 


Ser 


Gin 


Ser 






195 










o n n 
z u u 










7 n 

^ U 3 








Pro 


Pro 


Asn 


Leu 


Lys 


Ay J. 


Lys 


Ser 


Thr 


Leu 


Lys 


He 


Lys 


Glu 


Ser 


Thr 




210 










^ X o 










7 7 n 
^ z u 










Lys 


Glu 


Arg 


Gin 


Gly 




Asp 


Asp 


Lys 


Pro 


Pro 


Ser 


Lys 


Lys 


Ser 


Phe 


225 










O "3 










7 1 
^ J 3 










7 A n 

^ fx u 


Phe 


Tyr 


Lys 


Glu 


Val 


fne 


o±u 


Ser 


Arg 


Asn 


oxy 


Asp 


Tyr 


Ala 
/\X d 


Arg 


V3X Ll 










245 










c n 
D U 










7 R 
z 3 3 




Gly 


Gly 


Arg 


Phe 


Phe 


Pro 


Arg 


^x u. 


Arg 


Lys 


Arg 


XrXXC 


Arg 


vjx y 


Gin 


Glu 








260 










O £ c 
^ O 3 










o T n 






Arg 


Pro 


Asp 


Asp 


Phe 


i nr 


M. J. a. 


Ser 


Va 1 
V a. X 


vjx. y 


o J. LI 


L3J. y 


U. J. c 


I'lC U 


X XXX 


lyr 






275 










2 80 










2 85 








Ala 


Asn 


Ser 


Val 


Val 


Ser 


Asp 


Met 


Met 


Val 


Ser 


He 


Met 


Lys 


Thr 


Leu 




290 










295 










300 










Lys 


He 


Gin 


Val 


Lys 


Asp 


Thr 


Thr 


He 


Ala 


Thr 


He 


Leu 


Leu 


Lys 


Lys 


305 










310 










315 










320 


Val 


Leu 


Leu 


Lys 


His 


Ala 


Lys 


Glu 


Val 


Val 


Ser 


Asp 


Leu 


He 
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330 










335 





Phe Leu Arg Asn Leu His Ser Val Thr Gly Thr Leu Met Thr Asp Thr 

340 345 350 

Gin Phe Val Ser Ala Val Lys Arg Thr Val Phe Ser His Gly Ser Gin 

355 360 365 

Lys Ala Thr Asp lie Met Asp Ala Met Leu Arg Lys Leu Tyr Asn Val 

370 375 380 

Met Phe Ala Lys Lys Val Pro Glu His Val Arg Lys Ala Gin Asp Lys 
385 390 395 400 

Ala Val Ser Tyr Ser Leu lie Ser Met Lys Gly Met Gly Asp Pro Lys 

405 410 415 

Asn Arg Asn Val Asn Phe Ala Met Lys Ser Glu Thr Lys Leu Arg Glu 

420 425 430 

Lys Met Tyr Ser Glu Pro Lys Ser Glu Glu Glu Thr Cys Ala Lys Thr 

435 440 445 

Leu Gly Glu His lie lie Lys Glu Gly Leu Thr Leu Trp His Lys Ser 

450 455 460 

Gin Gin Asn Glu Cys Lys Ser Leu Gly Phe Gin His Ala Ala Phe Glu 
465 470 475 480 

Ala Pro Asn Thr Gin Arg Lys Pro Ala Ser Asp lie Ser Phe Glu Tyr 

485 490 495 

Pro Glu Asp Thr Gly Asn Leu Ser Leu Pro Pro Tyr Pro Pro Glu Lys 

500 505 510 

Pro Glu Asn Phe Met Tyr Asp Ser Asp Ser Trp Ala Lys Asp Leu lie 

515 520 525 

Val Ser Ala Leu Leu Leu lie Gin Tyr His Leu Ala Gin Gly Gly Arg 

530 535 540 

Arg Asp Ala Arg Ser Phe Val Glu Ala Ala Gly Thr Thr Asn Phe Pro 
545 550 555 560 

Ala Asn Glu Pro Pro Val Ala Pro Asp Glu Ser Cys Leu Lys Ser Ala 

565 570 575 

Pro lie Val Gly Asp Gin Glu Gin Ala Glu Lys Lys Asp Leu Arg Ser 

580 585 590 

Val Phe Phe Asn Ser lie Arg Asn Leu Leu Ser Glu Thr lie Phe Lys 

595 600 605 

Arg Asp Gin Ser Pro Glu Pro Lys Val Pro Glu Gin Pro Val Lys Glu 

610 615 620 

Asp Arg Lys Leu Cys Glu Arg Pro Leu Ala Ser Ser Pro Pro Arg Leu 
625 630 635 640 

Tyr Glu Asp Asp Glu Thr Pro Gly Ala Leu Ser Gly Leu Thr Lys Met 

645 650 655 

Ala Val Ser Gin lie Asp Gly His Met Ser Gly Gin Met Val Glu His 

660 665 670 

Leu Met Asn Ser Val Met Lys Leu Cys Val lie lie Ala Lys Ser Cys 

675 680 685 

Asp Ala Ser Leu Ala Glu Leu Gly Asp Asp Lys Leu Gly Asp Ala Ser 

690 695 700 

Arg Leu Thr Ser Ala Phe Pro Asp Ser Leu Tyr Glu Cys Leu Pro Ala 
705 710 715 720 

Lys Gly Thr Gly Ser Ala Glu Ala Val Leu Gin Asn Ala Tyr Gin Ala 

725 730 735 

lie His Asn Glu Met Arg Gly Thr Ser Gly Gin Pro Pro Glu Gly Cys 

740 745 750 

Ala Ala Pro Thr Val lie Val Ser Asn His Asn Leu Thr Asp Thr Val 

755 760 765 

Gin Asn Lys Gin Leu Gin Ala Val Leu Gin Trp Val Ala Ala Ser Glu 

770 775 780 

Leu Asn Val Pro lie Leu Tyr Phe Ala Gly Asp Asp Glu Gly lie Gin 
785 790 795 800 

Glu Lys Leu Leu Gin Leu Ser Ala Ala Ala Val Asp Lys Gly Cys Ser 
805 810 815 



Val Gly Glu Val Leu Gin Ser Val Leu Arg Tyr Glu Lys Glu Arg Gin 

820 825 830 

Leu Asn Glu Ala Val Gly Asn Val Thr Pro Leu Gin Leu Leu Asp Trp 

835 840 845 

Leu Met Val Asn Leu 

850 
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<400> 4 

Met Ser Asp Asp lie Asp Trp Leu Arg Ser His Arg Gly Val Cys Lys 

15 10 15 

Val Asp Leu Tyr Asn Pro Glu Gly Gin Gin Asp Gin Asp Arg Lys Val 

20 25 30 

lie Cys Phe Val Asp Val Ser Thr Leu Asn Val Glu Asp Lys Asp Tyr 

35 40 45 

Lys Asp Ala Ala Ser Ser Ser Ser Glu Gly Asn Leu Asn Leu Gly Ser 

50 55 60 

Leu Glu Glu Lys Glu lie lie Val lie Lys Asp Thr Glu Lys Lys Asp 
65 70 75 80 

Gin Ser Lys Thr Glu Gly Ser Val Cys Leu Phe Lys Gin Ala Pro Ser 

85 90 95 

Asp Pro Val Ser Val Leu Asn Trp Leu Leu Ser Asp Leu Gin Lys Tyr 

100 105 110 

Ala Trp Gly Phe Gin His Glu Leu Ser Pro Ser Thr Ser Thr Cys Lys 

115 120 125 

His Lys Val Gly Asp Thr Glu Gly Asp Tyr His Arg Ala Ser Ser Glu 

130 135 140 

Asn Cys Tyr Ser Val Tyr Ala Asp Gin Val Asn lie Asp Tyr Leu Met 
145 150 155 160 

Asn Arg Pro Gin Asn Leu Arg Leu Glu Met Thr Ala Ala Lys Asn Thr 

165 170 175 

Asn Asn Asn Gin Ser Pro Ser Ala Pro Pro Ala Lys Pro Pro Ser Thr 

180 185 190 

Gin Arg Ala Val lie Ser Pro Asp Gly Glu Cys Ser lie Asp Asp Leu 

195 200 205 

Ser Phe Tyr Val Asn Arg Leu Ser Ser Leu Val lie Gin Met Ala His 

210 215 220 

Lys Glu lie Lys Glu Lys Leu Glu Gly Lys Ser Lys Cys Leu His His 
225 230 235 240 

Ser lie Cys Pro Ser Pro Gly Asn Lys Glu Arg lie Ser Pro Arg Thr 

245 250 255 

Pro Ala Ser Lys lie Ala Ser Glu Met Ala Tyr Glu Ala Val Glu Leu 

260 265 270 

Thr Ala Ala Glu Met Arg Gly Thr Gly Glu Glu Ser Arg Glu Gly Gly 

275 280 285 

Gin Lys Ser Phe Leu Tyr Ser Glu Leu Ser Asn Lys Ser Lys Ser Gly 

290 295 300 

Asp Lys Gin Met Ser Gin Arg Glu Ser Lys Glu Phe Ala Asp Ser lie 
305 310 315 320 

Ser Lys Gly Leu Met Val Tyr Ala Asn Gin Val Ala Ser Asp Met Met 

325 330 335 

Val Ser Leu Met Lys Thr Leu Lys Val His Ser Ser Gly Lys Pro lie 

340 345 350 

Pro Ala Ser Val Val Leu Lys Arg Val Leu Leu Arg His Thr Lys Glu 

355 360 365 

lie Val Ser Asp Leu lie Asp Ser Cys Met Lys Asn Leu His Asn lie 

370 375 380 

Thr Gly Val Leu Met Thr Asp Ser Asp Phe Val Ser Ala Val Lys Arg 
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Leu Lys Lys Val Leu Leu Lys His Ala Lys Glu Val Val Ser Asp Leu 
15 10 15 

lie Asp 
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Gin Lys Ala Thr Asp He Met Asp Ala Met Leu Arg Lys Leu Tyr Asn 
15 10 15 

Val Met 
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Glu His Leu Met Asn Ser Val Met Lys Leu Cys Val He He Ala Lys 

15 10 15 

Ser Cys 
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<212> DNA 

<213> Artificial 
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<223> primer 
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<221> misc_feature 

<222> 6, 21, 24 

<223> N = inosine 
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<212> PRT 
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<223> Xaa = He or Leu 
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Ser Val Phe Phe Asn Phe Xaa Arg 
1 5 
<210> 10 



-8- 



<211> 27 

<212> DNA 

<213> Artificial 

<220> 
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